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Georges Carpentier. French Aviator, Standing in Front of a Twin-Engined Warplane 
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HALL-SCOTT MOTOR CAR CO., Inc. 

General offices:-— 818 Crocker Bldg., San Francisco, Calif. 
Eastern representative: F. P. Whitaker, 165 Broadway, N. Y. 


Type A-7 : QO H.P. 


Type A-7a : TOO H.P. 


HALL 


AVIATION TRAINING 


T HE CURTISS School of Aviation will give training this 
winter, in Florida, to those civilians who may be accepted 
by the Aviation Section, U. S. A., upon their having made 
application for enlistment in the Aviation Reserve Corps. 
Applicants must be between twenty-one and twenty-seven 
years of age, possess good health, character and college educa- 
tion or equivalent. Tuition will be paid by the Government. 

FOR FURTHER INFORMATION WRITE 

THE CURTISS TRAINING SCHOOLS 

CHURCHILL STREET, BUFFALO. N. Y. 


The Hall-Scott four cylinder, vertical, 90-100 H.P. equipment, 
has been especially built to meet the requirements for Army and 
Navy training and light scouting airplanes. The simplicity and 
sturdy construction of the engine, together with assurance of smooth 
and steady power output particularly adapts it for the use intended. 

This engine is offered, after undergoing the regular series of 
running tests at the Hall-Scott Plant and satisfactory tests in air- 
planes under actual flying conditions. 



E facilities of the B. F. Stur- 
tevant Company for designing 
and manufacturing engines ^and 
other high grade mechanical f.,de- 
vices are unsurpassed. 



B. F. STURTEVANT COMPANY 

Hyde Park, Boston, Massachusetts. 
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JTXPER'ES see that every detail 
of construction is carried out, 
thus securing the maximum relia- 
bility, endurance and efficiency in 
the finished product. 
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AEROPLANE COMPANY 

Jamaica Plain, Boston, Mass. 
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m a General Aeroplane Co's Verrille Type 
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Virile man Making sport of flying 



Office — 
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Three Standard Model H-3 Tractors at the Signal Corps Aviation Station, 
Mineola. L. /., Designed by Charles H. Day. 


The Standard of Excellence of the Standard 
Aeroplanes and Hydroaeroplanes is due to 
the Superiority of Standard Design, to the 
Quality of Standard Material and to the 
Efficiency of Standard Workmanship. 


Contractors to the United States Government. 


STANDARD AERO CORPORATION 

of NEW YORK 

EXECUTIVE OFFICES FACTORY 

Wool worth Building, New York Plainfield, New Jersey 
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First Pan-American 

AERONAUTIC 

EXPOSITION 

HELD UNDER THE AUSPICES OF 

THE AERO CLUB OF AMERICA 
THE PAN-AMERICAN AERONAUTIC FEDERATION 
THE AMERICAN SOCIETY OF AERONAUTIC ENGINEERS 


THE ARMY AND NAVY AERONAUTIC 
EXHIBITS. 

NATIONAL GUARD AND NAVAL 
MILITIA SECTIONS. 

NATIONAL ADVISORY COMMITTEE FOR 
AERONAUTICS' EXHIBIT. 

AERO CLUB OF AMERICA AND PAN- 
AMERICAN AERONAUTIC FEDERA- 
TION SALONS. 

AERO COAST PATROL EXHIBIT. 

AMERICAN SOCIETY OF AERONAUTIC 
ENGINEERS (Standardizing section). 

INTERCOLLEGIATE SECTION. 


AERO MAP AND LANDING PLACE EX- 
HIBIT. 

WEATHER BUREAU EXHIBIT. 

BUREAU OF STANDARDS EXHIBIT. 
PAN-AMERICAN UNION EXHIBIT OF RE- 
LIEF MAPS. ETC. 

COAST GUARD EXHIBIT. 

POST OFFICE EXHIBIT OF MAPS AND 
LOCATIONS OF 200 PROPOSED AERIAL 
MAIL ROUTES. 

SMITHSONIAN INSTITUTION EXHIBIT. 
DIRIGIBLE BALLOONS. 

BALLOONS. 

MOTION PICTURE HALL. 


GRAND CENTRAL PALACE 

NEW YORK CITY 

FEBRUARY 8 to 15, 1917 

Address all Communications to HOWARD E. COFFIN, Chairman 

PAN-AMERICAN AERONAUTIC EXPOSITION, 297 Madison Avenue, New York 
Telephone Murray Hill, 71-72 
ADMISSION 50 CENTS 
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Every Pilot Can Keep a Straight Course 

by Using the 

SPERRY SYNCHRONIZED DRIFT SET 

Including Compass and Telescope 
which Operate Simultaneously 

Saving 

TIME — By Reducing the Period Required for Flight. 

GAS — By Diminishing the Distance that otherwise 
would be Traveled. 
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AERONAUTICAL ENGINEERING 


Massachusetts Institute o! Technology 
HERBERT M. WILLIAMS. B.S. 


I N this issue of Aviation and Aeronautical Engi- 
neering, tile Wright-Martin Aircraft Corporation 
license agreement is printed. The Curtiss Com- 
pany lias also notified constructors that if will expect 
royalties for the building of seaplanes under its patents. 
Until this question of basic patents is finally determined 
tlie aeronautic industry in this country will he in an 
unsettled condition. For this reason the sooner the 

patents, the constructors and the Government. 

went, the owners of the patents, the possible licensees 
and Ihi' Government. The latter has a direct interest as 
the chief purchaser of airplanes in this country and as 
the ultimate consumer who will have to pay the royalties. 
Tile possible licensees will have to determine the prob- 
able validity of the patents, while the owners of the 
patents will naturally make every effort to exact what 
in their judgment is a fair royalty. 

It is unfortunate tlmt no advantage was taken by 
sportsmen or the Government of the generous offer 
which tin- Wright Brothers made in 1907 to sell their 
patents for public use for #100.000. It is another 
lamentable instance of short-sightedness in dealing with 
sncli important inventions. Today conditions have 
altered. Aeronautics is thought of in large figures. 
Where thousands were considered extravagant ten years 
ago. millions are now regarded as inadequate for this in- 
creasingly important arm of military and naval service. 
Large investments have been made in the industrial de- 
velopment of airplanes and accessories. Realizing the 
ultimate scope of tin- industry, some of the most influen- 
tial business men in the country have become interested 
in the construction of airplanes and neromotors. The 
future is lo be that of hig business. 

The proposed agreements call for licenses and the pay- 
ment of royalties. Five per cent on the gross business 
is specified for the use of the Wright patent. The 
Curtiss royalty lias not been announced as yet. There 
seems to be a general agreement that some payment 
would clear tile situation and enable eonstruetoi*s to op- 
erate knowing their position clearly. 

The whole problem then resolves itself into a question 
as to whether it is preferable to litigate or pay a royalty. 
As the agreement is not to hi- retroactive, tile volume of 
business to be considered is from 1916 to 1923. With 
the five per cent royalty on the gross business, an aver- 
age minimum of #10.000 a year is asked. This means 
that a concern will have to do a gross business of #200,- 
090 a year to operate on this percentage as a fixed sum. 

It is probable that these two facts will be more dis- 
cussed than any others. Whether or not five per cent 
on the gross business is excessive is a matter of cost 


accounting which will have to be determined by each 
constructor. The owners of the patents will have to 
determine what protection from unlicensed competition 
they can guarantee to licensees. The minimum of $10,- 
000 is also a most serious proviso, for many concerns 
would be deterred from entering the field with this 
annual payment definitely demanded. 

It is quite probable that the Government will tak e 
some part in the settlement of this patent crisis. The 
Navy particularly has had many patent difficulties to 
meet and has managed to adjust claims to the .satisfac- 
tion of patent owners. At the present time, it is merely 
a matter of adequate compensation. England reached 
an agreement with the Wrights and it would be unfor- 
tunate if file present necessities of this country for 
aerial equipment were crippled by delays by suits or 
negotiations of a protracted nature. 

It is clearly a time for all interested to get together 
and reach a settlement so that the Army and Navy will 
secure equipment so urgently needed. 

Aeronautics Is Now Favorably Considered 

The hearings liefore the congressional Committee on 
appropriations for aeronautics for the coming year have 
already shown that since early in 1916. a marked change 
in sentiment has taken place in Washington. A like 
condition is apparent in many different ways throughout 
the country, and the people as a whole are realizing 
thi' great progress being made in aeronautical develop- 

At the recent hearings, government aviation officials 
showed that their helpful policy of cooperating with con- 
structors and motor makers, has resulted in decided 
advances in the industry and promises to be an important 
factor in placing it on a firm business basis. Just 
praise is heard from these officials of the airplanes and 
motors now being manufactured, and it is evident that 
confidence is felt in the future of the products of the 
leading American aeronautical manufacturers. 

The year just closed lias been notable for the com-' 
mcrcial development of the industry and for the crea- 
tion of a popular interest, in aeronautics; the new year 
is hound to develop increasing general interest, and' 
to yield advance in designing, better manufacturing' 
efficiency and much greater factory output. The year 
1917 will be a period of real expansion, and systematic 
production in a commercial sense will be undertaken on 
a broader scale. 

Aviation and Aeronautical Engineering hopes that, 
through its efforts in presenting technical information, 
it. will in some measure assist, the growth of this new 
industry on which the Nation is dependent for its pro- 
tection and its peace. 
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Course in Aerodynamics and Airplane Design' 

By Alexander Klemin, A.C.G.I., B.Sc., S.M. 

Instructor in Aeronautics, Massachusetts Institute of Technology, Member of the Aeronautical Society of 

T. H. Huff, S.B. 

Instructor in Aeronautics, Massachusetts Institute of Technology. 

••apttriaht. Ota, tin A. Klemin. All nights Hr screed. 

PART 1 — SECTION 11 

Resistance and Comparative Merits of Airplane Struts 


Considerations of Comparative Merit of Strut Sections 
It is naturally desirable I bat some single expression be 
found which will give the general efficiency and theoretical 
desirability of any strut section under consideration. This 
was first done by the staff of tile National Physical Labora- 
tory, who devised what they called the “ equivalent weight,” 
and we have here em- 
ployed an adaptation 
of this quantity under 
the name of the “ merit 
factor." In deriving 
this, we start with tile 
basic assumptions that 
the speed of the ma- 
chine is tilt miles per 
honr,_tbe gliding angle 
’ ; average 



width 




a hoot 1 i 
act breadth assumed 
depending on the form 
and strength of the 

Then, since gliding 

pounds of strut 
weight will give rise 


the aerodynamic n 
write T = -- + R, where T = thrust due to the struts, and 
R is their aerodynamic resistance. Simplifying, we have 
C = TV -f- 7 R, but. since this expression has a maximum value 
for the least efficient strut, the reciprocal is here employed, 
and multiplied by the constant 14300, giving C = p 

The best strut under the conditions above specified is then 
the one showing the highest value for I'. The reason for 
choosing this particular value for the multiplier is that it 
makes V = 100 for the best strut of the first and largest series 
which we shall consider. 

If the speed of the machine for which the struts are being 
selected is greater than 60 miles an hour, the resistance be- 
comes of greater importance as compared with the weight, 
and the merit factors for those sections which, although heavy, 
offer very low resistances are relatively improved. If the glid- 
ing angle is flatter than 1 in 7. a similar effect ensues. 

On the other hand, if it becomes necessary to use struts 
having a diameter of more than 1 inch or thereabouts, the ad- 
vantage inclines toward the sections which have the greatest 
strength for their weight, and the relative importance of re- 
sistance is diminished, since, in similar sections, weight varies 
as the square of the breadth and resistance only as the first 
power. These effects are. however, of slight importance, and 
would not be likely to change the merit factors enough to have 



The question of strength will he taken up more fully in 
another section of the course. It will suffice to say here that 
the strengths of two struts have been considered to be equal 
when their moments of inertia about their longitudinal aies 


Strut Sections Developed by Ogilvic 

We may now proceed to the examination of definite data for 
a number of scries of struts, tested at various times and places 
The following figures are the result of experiments performed 
at the X. I*. L. at the suggestion of Alec Ogilvie. the sections 
being illustrated in Fig. 1. 

/ = moment of inertia for the section in question about in 
longitudinal axis (inches 4 for a strut 1 inch wide). 

1/ = resistance in pounds of 100 feet of strut 1 inch wide at 
60 miles per hour. 

IF = weight in pounds of 100 feet of spruce strut 1 


h — width of strut whose strength will be equal to that of t 
strut of section a. and 1 inch wide. 

IF' = weight of 100 feet of spruce strut of width b. 

C'„ = merit factor at 60 miles per hour. 



Many very interesting conclusions can be drawn from t bis 
table. In the first place, it is evidently of the utmost im- 
portance to avoid rapid changes in curvature. Several sec- 
tions, notably, e and I, although they appear to have a very 
smooth outline, oppose a large resistance simply because the 
transition from the entrance lo the run is so abrupt that the 
air-flow cannot follow its contour, and violent eddy-making 

The good performance of several sections so formed indi- 
cates that it may he wise actually to run the sides of the strot 
parallel for some little distance, ns illustrated by q and I. 
This is counteracted, however, by the fact that skin -friction 
increases in proportion to the “ wetted surface” of the strut 
It is for this reason that the very longest sections did not give 
such low resistances as those of more moderate form. This 
matter of the ratio of length of section to width will be dis- 
cussed more fully somewhat later, in connection with another 
series of tests. 

It will be seen, too, that the resistance is little affected by 
the chopping off of a portion of the tail in such a manner as 
to leave it straight across. Examples of this arc furnished 
by h, t and This is due to the fact that it has not been pos- 
sible in any strut yet designed to totally eliminate the region 
of deadwatcr behind the strut. As will be evident from any 
section of air-flow about a fair-shaped section, the lines of 
flow always leave the contour of the strut some distance short 
of the extreme rear. Since no changes made in the contour 
within this region will have any decided effect on the re- 


astance, it avails nothing i 
involved in the attempt to 
out to a sharp point at the 


the trouble and expense 
a wooden strut running 


Another Series of Struts Tested at the N. P. L. 

At about this same time another series of struts was tested 
»t the same laboratory, the sections being those actually em- 




it will be seen that these figures simply supplement and 



eonfirm the conclusions already deduced from the more exten- 
Bve and systematic investigations directed by Mr. Ogilvie. 

Tests on Struts, Length lo Width Varied 
As a result of these and other tests, a series of struts em- 
™ying the best features of those already tried, and varying 
®v 'n the ratio of length of section to width, was made and 
jested at the National Physical Laboratory. Three representn- 
“** members of this series are shown in Fig. 3. The table 
below gives the characteristics of these struts, the meaning 


of the symbols being the same as in the tables already given, 
except that « = the ratio of the length to width of section. 


Thns it is apparent that the best of these sections are mate- 
rially superior to the best of the sections tested by Ogilvie, 
both in resistance and in merit factor. In Fig. 4 resistance of 






Beta 



De Havii.lanh 

Fig. 5. Illustrating Flow Abound Struts 


ion feet of strut at 60 miles per hour, and merit factor at 60 
miles per hour, are plotted against ratio of length to width. 
As this ratio diminishes, the air-flow about the strut takes on 
a very- uncertain character, and the values when n is less than 
2 are rather doubtful. Such extremely short sections as this 
are also undesirable from the standpoint of lateral stability, 
as will he shown in another section of the Course. On the 
other hand, n may be considerably greater than the absolute 
optimum value without any great disadvantage, so it will be 
well in general to employ a ratio of four, or even a slightly 
higher figure. The photographs of flow about strut sections, 
reproduced in Fig. 5, show clearly why such a procedure can 
be safely adopted. 

Two Eiffel Struts 

Two struts of somewhat the same section as those just dis- 
cussed have recently been tested by Eiffel, and show remark- 
ably low resistances. Their outlines are given in Fig. 6. For 
No. 1. having n equal lo 3.23. R equals 9.7 pounds, while for 
No. 2, with a somewhat sharper entry. « is 2.96 and R is only 
8.7 pounds. Part of this improvement over the best of the 
English tests, however, is undoubtedly due to the higher wind 
speed which is secured in Eiffel’s laboratory, the resistance 
coefficient having a tendency to rise as the speed of test is 
decreased. 


Effect of Length 



Committee Hearings on Naval Aeronautics 
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From One 
Who Knows 
THOMAS 
AEROMOTORS 

THOMAS AEROMOTOR CO., Inc. ITHACA, N. Y. 
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Two Views of the L-W-F Biplane 


b| 

imp^aii 

a 

N. 




« of the two L-W-F 6 ; 



ie Aero Squadrons 
of the Aviation Section 

^MsiSsn^ thc Uni,ed S,ates Army nmv 

Indian Motocycles 

aM .iaaa rj snszsjn 

^sS-:SS«S 3 SSSS£ 

HENDEE MANUFACTURING COMPANY 


is now located in its NEW FACTORY on 
LINCOLN HIGHWAY and MEADOW 
STREET, PASSAIC RIVER, NEWARK 




Resilient and 
Light 
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SHIP 

Send us your requirements. 

The Goodyear Tire & Rubber Co. 

Akron. Ohio 

GOODYEAR 
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Beam School of Aviation 

Offers rarest opportunity of all 


dy tor motor, given to I 
,t out of each class of ten 


RAPID INSTRUCTION 
No charge for breakage. 


Instruction under Billie Brock 
and Monte Rolfe, Loopers 

Beam School of Aviation 

Celina, Ohio 


Radium Compound No. 6 

is specified in United States Government 
"Aeronautical Specification No. 1002.” For 

Illuminating 

Barometers Clocks Compasses 

Speed Indicators Inclinometers, etc. 

WE ALSO MAKE OTHER GRADES OF RADIUM COMPOUND 
Send us an instrument for specimen treatment 


Radium Chemical Company 

Forbes and Meyran Aves. Pittsburgh, Pa. 



CHRISTOFFERSON MOTOR CORPORATION 

Aeronautic Motors 

CHRISTOFFERSON AIRCRAFT MFG. CO. 

Military and Sporting 
Land and Water Aeroplanes 


NEW YORK School and Factory SAN FRANCISCO 

61 Broadway REDWOOD CITY, CAL. 57 Post Street 
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Fahrig Anti-Friction Metal 





FAHR1G METAL CO., 34 Commerce St.,N.Y. 



The Standard Dope 

for 

Aeroplane Surfaces 

DuPont Dope is used on over 90% of 
the machines built in this country for 
U. S. and foreign governments. 

DuPont Dope deposits a tough, flexible, 
and waterproof film that imparts great 
strength to the fabric, with correct 
shrinkage. 

DU PONT CHEMICAL WORKS 

120 Broadway New York 




LINDER & MEYER 
245 W. 55th St. 


RADIUM LUMINOUS 
MATERIAL 

Conforms with all specifications for 


Oil Gauges 

Anemometers 

Monometers 


* c,s _o ‘ \A c/oc * 

GUARANTEED LIFE 


Radium Luminous Material Gorp. 


DILLNER-MEYER MFG. CO., INC. 

SUCCESSOR TO A. J. MEYER CO. 

Airplane Turnbuckles and Fittings of 
Uniformity, Toughness and High 
Resistance to Crystalization 

SCREW MACHINE PRODUCTS OF EVERY DESCRIPTION 

819=821 John Street 

WEST HOBOKEN, N. J. 


Factors of Safety 

These Count in Aeroplane Construction 

NON-INFLAMMABLE 

Cellulose Acetate Base 

Geiestron Glotn Varnishes 


NON-INFLAMMABLE 

ielestronSHeets# Films 


ical Products Company 

93^ Broad Street Boston, U. S. A. 

Manufacturers of Cellulose Acetate for nearly 15 years 


Forewarns and 
Prevents Stalling 


i<OXBORO 


AIR SPEED 
INDICATOR 
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AJAX 

Auto and Aero 
Sheet Metal Co. 

Manufacturers 

of 

AERO 

RADIATORS 

INTAKE 

EXHAUST PIPES 


{PLANE SUPPLIES 

Propellers, 
Motors, 
Ribs, 
Struts, 
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Aeroplane Linen 

Used by the BRITISH GOVERNMENT 
in their Air Service; also by the UNI- 
TED STATES GOVERNMENT and 
Large Aeroplane Manufacturers 

Large stocks on hand 

Samples and Specifications sent on application 

Robert McBratney & Company 

Linen Manufacturers & Importers 
121-123 Franklin Street, New York 
and at Belfast, Ireland 
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A Standard Dope of Proven Quality 

NAIAD AERO VARNISH 

WATERPROOF— AIRTIGHT 

Prevents Changing in Cloth 
Tension with the Atmosphere 
Send 2Sc for sample can to: 

AVIATION DEPT. 

THE C. E. CONOVER CO. 

101 Franklin St. New York City 



BENOIST 

Cross-Country planes and flying-boats have six years' 
actual building experience back of them. 

Four Standard Models. Single and Twin motored 
three to seven passenger machines. 

On application by interested parties, we will submit 
specifications on triple and four motored machines car- 
rying as many as twenty passengers, and guarantee 
performance. 

Benoist Aeroplane Company 

SANDUSKY. OHIO 


Don’t Scrap Aluminum Parts — Trial Bar 50c 

SO-LUMINUM, new welding compound for aluminum, 

does away with weak aluminum solders — perfect sub- 
stitute for acetylene 1 time and cost. Use gasoline 
torch. So-Luminum Mfg. Co., 1790 Broadway. N. Y. 


Burgess Twin-Engined Seaplanes 
The Burgess Company of Marblehead. Mass., has aunounaj 
that the twin-engined seaplanes, thirty-two of which will bt 
built for the United Slates Army, will use two Hnll-Stott 
type A-7, 125 horsepower engines. 

These machines will he the tractor lype, and will have , 
wing span of more Ilian 70 reef, with an overall length of 
between 30 and 33 feet. The machine empty' will weigh nearir 
Iwo tons, and the load carried will be 1500 pounds. The 
sign also calls for a minimum speed of 45 miles an hour ud 
a climbing rale of 250 feet a minute with full load abend 
Seals for pilot and observer are provided in the central body 
which extends back, and carries on its after end the find 
tail surface and the horizontal and vertical rudders. Tie 
machine will be mounted on Iwo floats placed beneath a cents 
section, thus giving special stability while on the surface of 


Courtrai Manufacturing Company’s 
Pure Irish Linen Aeroplane Cloth 

Best, Strongea ta nd lightest on the^Marlcet._ Large Stock. 
Sole Agent in U. S. IIS-117 Franklin St., N. Y. City 


Classified Advertising 

10 cents 8 word, minimum charge $2.00. pnyable In advance. position. Open or Positions Wanted advertisements, no charge 


I'OIt SALK one li-ey Under. 75 liorse-|siwer Roberts motor, 
new. never been usd. with new "DVtl" Busrb magneto, Gunr- 
iinteed. $400.00. Address. Box 17. 

MONOPLANE Kilt SALK.— Nienpoit will, -I cylinder V 
air-cooled motor, will demonstrate, or sell sefnirntely very 
cheap. Address. Box IS. 


YOUNG ENGINEER, married, experienced machine designer 
theoretical and practical aeronautical experience, desires post 
tion with reliable compauy. Address Box 10. 


MECHANIC, and student of aviation, can make most anf 
part of nu alrplnne. wants position' with some good company- 
References exchanged. Address Box 11. 


FOR SALE. — S-eyllntk 
condition. Will sell for 
gasoline tank. pro|ieller. 


co liorsc-iwnver llall-Seott In good 
*5511.00 with shipping crate, radiator. 
Address. Box <123. Dallas. Texas. 


FIRST CLASS AERONAUTICAL ENGINEER of wide ex- 
perience on military airplanes desires situation as designer. 
iUR| motor, or director of experiments. Address. Box 10. 


FIRST CI.ASS AERONAUTICAL ENGINEER of wide a 
lierlence on military airplanes, desires situation as design*, 
inspector, or director of experiments. Address Box 10. 


FOR SALE — Seven cylinder. 70 horsepower rotary' motor 
with Excelsior propeller. $450.00. Address Uindsnnum Moll* 
Co.. 1406 8. 18th St„ St. I-ouis, Mo. 


AERONAUTICAL ENGINEER and experienced engine de- 
signer desires connection with reliable concern. Drafting, 
designing, testing, or production. Address. Box 63. 


YOUNG MAN. college graduate, and thoroughly familiar will 
gas engines, desires iiosition with airplane company. Best ref- 
erences. Address Box 9. 




AVIATION 


COUNTERBALANCED 

f y f riiKVtf/ 

PARK DROP FORGE COMPANY, Cleveland, Ohio 


Aeromarine 
Plane & Motor Co. 

Aeroplanes and Motors 

New York Office: Times Building 

Telephone, Bryant 6147 


WILUPPIS PVIPTIOP SCHOOL 

Dual Dep Control Tractors 
Tuition and Expenses Low 


WILLIAMS AEROPLANE CO. 

FENTON, MICH. 


ONE YEAR— 24 ISSUES— ONE DOLLAR 

AVIATION AND AERONAUTICAL ENGINEERING 

The 24-Part COURSE IN AERODYNAMICS AND AERO- 
PLANE DESIGN, by the Instructors in Aeronautics in the Massa- 
chusetts Institute of Technology. 

SPECIAL TECHNICAL ARTICLES written by the leaders in the 
Profession on Every Phase of AERONAUTICAL PROGRESS. 

POPULAR AERONAUTICAL ARTICLES in Every Issue. Illus- 
trated by the BEST PHOTOGRAPHS and LOTS OF THEM. 

All the REAL NEWS of the Industry and of the Aviators presented 
in Condensed and Attractive Form. 

The Doings of the AERO CLUBS and all the FEDERAL and 
STATE MILITARY and NAVAL NEWS. 

By sending one dollar to-day you can secure the 
full course beginning with the first part. 


THE GARDNER, MOFFAT COMPANY 

120 West 32d St, New York 


Wright-Martin Aircraft Corp. 


Owns all the stock of 

The Wright Company 
Glenn L. Martin Company 
Simplex Automobile Company 
Wright Flying Field, Inc. 

General Aeronautic Company of 
America, Inc. (Export Company ) 

Location of Plants 

Western aeroplane factory 
Los Angeles, Cal. 

Eastern aeroplane factory 

Site now being selected near New 
York 

Experimental aeroplane factory 
Dayton, O. 

Aviation motor factory 

New Brunswick, N. J. (Simplex 
Works ) 

Western flying field 
Los Angeles, Cal. 

Eastern flying field 

H empstead Plains, L. I. 
Hydroaeroplane station 
Port W ashington, L. I. 

Total men employed, 2362 

Capital Stock 

7% cumulative convertible preferred, 
$5,000,000. Common stock, of no par 
value, 500,000 shares 

Officers 

Edward M. Hagar, President 
Glenn L. Martin, Vice-President 
C. S. Jennison, Vice-President 
James G. Dudley, Secretary and 
Treasurer 

Gordon Wilson, Comptroller 
A. H. Hudson, General Purchasing 
Agent 

Counsel 

Chadbourne& Shores, General Counsel 
Fish, Richardson, Herrick & Neave, 
Patent Counsel 


Directors 

Frederick B. Adams 

Of Potter , Choate & Prentice 
Frederic W. Allen 

Of Lee , Higginson & Company 
John F. Alvord 

President, Hendee Manufacturing 
Company 

T. L. Chadbourne, Jr. 

Of Chadbourne & Shores 
Harvev D. Gibson 

President, Liberty National Bank 
Robert Glendinning 

Of Robert Glendinning & Company , 
Ph iladelphia 
David M. Goodrich 

Director, B. F. Goodrich Co. 
Edward M. Hagar 

President, Wright-Martin Aircraft 
Corporation 
C. S. Jennison 
Henry Lockhart, Jr. 

Goodrich-Lockhart Company 
N. Bruce MacKelvie 

Of Hayden, Stone & Company 
T. Frank Manville 

President , II. //'. J ohns-M anville 
Company 
Glenn L. Martin 

V ice-President, Wright-Martin Air- 
craft Corporation 
S. F. Pryor 

Vice-President, Remington Arms- 
Union M etallic Cartridge Company 
W. Hinckle Smith 
Of Philadelphia 
Henry R. Sutphen 

Vice-President, Submarine Boat 
Corporation 
Harry Payne Whitney 

Offices 

Main Office, 60 Broadway, New York 
City 

Western Office, 937 S. Los Angeles St., 
Los Angeles, Cal. 

Foreign Office, 35 bis Rue d’ Anjou, 
Paris 


60 BROADWAY, 


NEW YORK CITY 


